•■2 *p o ;p ipi i £J 11 , «*! C « ? 43 ^ * 
n RcC u ruUr'iQ Q J MAR 20 



FO.^M f l O U90 XJ.S DEPARTMENT OF COMMERCE PATENT AND TRADEMARK OFFICE 
(R£V 10-2QOO) ■ 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EOAJS) 
CONCERISTNG A FILING UNDER 35 U.S.C. 371 


ATTORNEY'S DOCKET NUMBER 

P-2684-US 




INTERN AT I ON AJL APPLICATION NO. 

PCT/IL00/00528 


INTERNATIONAL FILING DATE 
4 September 2000 


PRIORITY DATE CLAIMED 
9 September 1999 


TITLE OF TNVENTtON CHARGEABLE ELECTROCHEMICAL CELL 


APPLICANT(S) FOR DO/EO/US KLlATZKJLN, Vladimir 





Applicant herewith submits to the United States Designated/Elected Office (DO/EOAJS) the following items and other information* 
£>3 This is a FIRST submission of items concerning a tiling under 35 U.S.C. 371. 

□ This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 
13 This is an express request to promptly begin national examination procedures (35 U S.C- 371(f)). 
4. ^ The US has been elected by the expiration of 19 months from the priority date (PCT Article 31) 
. 5. |E1 A copy of the International Application as filed (35 U.S.C. 371(c)(2)) 

a. [Xj is attached hereto (required only if not communicated by the International Bureau) 

b. □ has been communicated by the International Bureau, 

c. □ is not required, as the application was filed in the United States Receiving Office (RO/US), 
6. □ An English language translation of the International Application as filed (35 U.S.C. 371(c)(2)). 

* 7- Q Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3)). 

a. □ are attached hereto (required only if not communicated by the International Bureau). 

b. O have been communicated by the International Bureau. 

c O have not been made; however, the time limit for making such amendments has NOT expired. 

d. O have not been made and will not be made. 

8. Q An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 

9. £>3 An oath or declaration of the inventors) (35 U.S.C. 371(c)(4)). 

10. Q An English language translation of the annexes to the International Preliminary Examination Report under 
PCT Article 36 (35 U.S.C. 371(c)(5)). 

Items 11. to 16. below concern documents) or information included: 

An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

An assignment document for recording. A separate cover sheet in compliance MUth 37 CFR 3.28 and 3.31 is included. 
A FIRST preliminary amendment. 

A SECOND or SUBSEQUENT preliminary amendment. 
A substitute specification. 

A change of power of attorney and/or address letter. 
Other items or information: 1) Postcard 



11. 


□ 


12 


□ 


13. 


□ 




□ 


14. 


□ 


1.5. 


□ 


16. 


El 



Pagei of 2 



- • JUJL2 U/UbQj 



INTERNATIONAL A.PPUCA.TION*NO. 

PCT/ULOO/00528 



17. , C><3 The following fees are submitted. 
BASIC NATIONAL FEE (37 CFR 1.492 (a) (1) - (5): 

Neither international preliminary examination fee (37 CFR 1.4S2) 
Nor international search fee (37 CFR 1.445(a)(2)) paid to USPTO 
and International Search Report not prepared by the EPO or IPO.... 



.$1040-00 



International preliminary examination fee (37 CFR 1 .482) not paid to 

USPTO but International Search Report prepared by the EPO or JPO $890.00 

International preliminary examination fee (37 CFR 1.4S2) not paid to USPTO but 
International search fee (37 CFR 1.445(a)(2)) paid to USPTO $740.00 

International preliminary examination fee paid to USPTO (37 CFR 1.482) 

but all claims did not satisfy provisions of PCT Article 33(1>(4) $7X0-00 

International preliminary examination fee paid to USPTO (37 CFR 1 .482) 

and all claims satisfied provisions of PCT Article 33(l)-(4) $100-00 

ENTER APPROPRIATE BASIC FEE AMOUNT - 



Surcharge of $130.00 for furnishing the oath or declaration later thanCH 20 □ 30 
months from the earliest claimed priority date (3 7 CFR 1.492(e)). 



ATTORNEY'S DOCKET NUMBER 
F-26S4-US 



CALCULATIONS PTO USE ONLY 



S 710.00 



CLAIMS 



NUMBER FILED NUMBER EXTRA 



RATE 



Total claims 



26 - 20 = 



X $18.00 



S 10S 



independent claims 



1 



0 



X $84.00 



MULTIPLE DEPENDENT CLAIM(S) (if applicable) 



S2S0.O0 



S280 



TOTAL OF ABOVE CALCULATIONS 

t3 Applicant claims small entity status. See 37 CFR 1.27 The fees indicated above 



$ 109S 



are reduced by Vz. 



$549 



SUBTOTAL = 

Processing fee of $130.00 for furnishing the English translation later than j 120 p30 
months from the earliest claimed priority date (37 CFR 1.492(f)). + 



S549 



TOTAL NATIONAL FEE = 



S 549 



Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.2S, 3 3 1). $40,00 per property + 



TOTAL FEES ENCLOSED •= 



$ 549 



Amount to be 
refunded: 



Charged: 



S549 



a. □ A check in the amount of $__ 



to cover the above fees is enclosed. 



Please charge my Deposit Account No. 05-0649 in the amount of § to cover the above fees. 

A duplicate copy of this sheet is enclosed. 

The Commissioner is hereby authorized to charge any additional fees which may be required^ or credit any 
overpayment to Deposit Account No. 05-0649^. A duplicate copy of this sheet is enclosed. 



Note: Where a« appropriate time limit under 37 CFR L494 or 1.495 has not been met, a petition to revive (37 CFR 
.137(a) or (b)) must bo filed and granted to restore the application to pending statu 



END A.LL CORRESPONDENCE TO 




SIGNATURE: 

Caleb Pollack 



EH AN, PEARL, LATZER & COHEN-ZEDEK 

One Crystal Park, Suite 210 

20 1 1 Crystal Drive 
Arlington, VA 22202-3709 
Tel: (703) 486-0600 Fax: (703) 437-0800 



NAME 
37,912 



REGCSTRATION NUMBER 



.rm PTO- 1390 (REV 10-2000) page 2 of 2 



. JC13Rec'dPCT/PT0 0 7 MAR 2002 

WO 01/1SS90 I \ PCT/IL00/0052S 



Chargeable Electrochemical CeLL 

FIELD OF THE INVENTION 

This invention relates to a flexible design for accumulators, fuel cells and 
electrolyzers based on super light and super strong conductive and insulative 

5 materials in the form of special woven fabrics. This design can withstand very 
heavy overloads (property weight) at high accelerations of up to 50,000 g. As a 
result, there is an increase in kinetic uses of such accumulators. The same is 
true for insulation and cell materials which can be provided in a monolithic 
design. This kind of design can withstand accelerations of up to 55,000 g, i.e., 

io known products including artillery shells. The large decrease (10-50 times) in 
distance between eiectrodes in lead-acid accumulators with the resulting 
decrease in internal resistance of the accumulator (principal part of internal 
accumulator resistance) creates an element with high electrical efficiency. The 
active material used permits realization of deep charge-discharge cycles — twice 

is - that of accumulators with semi-rigid electrodes- and realized capacity of 
accumulator at multicycle work. A specific electrode material layout permits 
using pairs of electrode materials with dendrite problems for multicycle battery. 
The invention is suitable for (ead-acid or silver-zinc accumulators, fuel cells, and 
electrolyzers, where weight and cost are important factors. 

20 
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BACKGROUND OF THE INVENTION 

The problem of the high specific weight of accumulators, fuel cells and 
electrolyzers arises from the use of heavy metal electrodes, such as lead, silver, 
5 zinc, platinum, etc. These metals have very high densities and low mechanical 
strengths. Discharge depth is limited by electrode strength since active 
materials also have a structural function in electrodes. 

These metals also have high active surface areas. A specific surface 
area of special electrodes such as porous electrodes or slurry or powder 
io electrodes, is advantageous and may be used with or without a catalytic plate. 

Some electrode pairs, such as zinc - silver, also have dendrite problems. 
As a result, dendrite induced short circuits limit the number of cycles during the 
life of a rechargeable battery. 

An object of this invention is to decrease the weight and increase the 
is strength of accumulator, fuel cell and electrolyzer electrodes, A design using 
carbon paper is described in U.S. Patent 4,894,355 which proposes to decrease 
the active surface area by cutting the ends of the fibers which consist of a 
carbon paper/polytetraflouroethylene composition. In this case, the main load of 
design takes carbon carrier material - paper, and conductivity parameters. 
20 determines thickness and span of electrode. 



2 



WO 01/18890 



PCT/ILOO/00528 



SUMMARY OF THE INVENTION 



One object of this invention is to combine in one unit conductivity or 
insulation parameters with a high strength/low weight ratio. Active and/or 
catalytic materials may be used in plate (catalytic fuel cell or electrolyser) or in 
friable form (accumulator). Friable materials permit a better use of the 
chemically active material without weakening the electrode's structure. The 
efficiency of the electrodes is increased as a result of enhanced intergranular 
contact induced by an external or internal spring or spring-like element and/or 
by the battery's outer casing. The invention unifies these parameters and as a 
result there is a decrease in weight per discharged energy, 

According to the invention, the battery cell comprises an external or 
internal flexible envelope or flat layer in which a flat, electrically conductive, 
flexible wire or fabric grid is embedded in a matrix of granular or powder 
particles of an active material. Another envelope is also present containing an 
electrically conducting wire or fabric grid on which grains or particles of a 
complementary active metal or compound are positioned. The envelopes are 
separated by an insulating membrane which is permeable to the ions of a 
suitable electrolyte. There are conductive leads from each of the battery's cells. 
There is also a flexible mechanical spring or electrolyte swelling element that 
supplies the required pressure to counteract the electrode's volume changes 
resulting from the chemical reaction in the cell. 
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The active material can be placed in a membrane bag or between 
sheets. The grains of active material can be fixed in position as distinct units by 
welding the cover. 

The present invention provides a means for applying pressure to the 
external surface of the assembled cell, ensuring close contact between the 
granular or powder particles and between the particles and the electrode during 
charging and discharging. This contact is maintained despite significant volume 
changes of the active material during the reaction. 

Various pairs of metals or compounds can be used, such as Ag/Zn, 
Pb/PbO, etc. 

The electrodes can be fabricated in the form of lengthy ribbons which are 
then rolled into a spiral configuration. In such a design, it is advantageous to 
provide a spring or spring-tike means to apply pressure to the external surface 
of the electrodes and to fabricate the cells in cylindrical form. 

The spring or spring-like element may be an entirely separate element 
included in the battery or associated with a swelling separator. Alternatively, the 
flexibility of the battery ceirs walls can function as the spring element. A 
separate spring element is best suited for flat batteries where celj wall height is 
limited. The side wails of the cell are best suited to serve as the spring 
element when the cell has a cubic, or at least rectangular, shape. Flexible 
outer cylindrical containers can function as the spring element for cells with 
helical electrodes. 

The powder or grains of the active material are prerferably in the 5 to 10 
micron range, although other sizes can be used. 
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The sheet grids may be made from expanded metals, such as silver (for 
Ag-Zn element). These are manufactured from expanded metal foil relevant to 
the active material of the cathode or anode. Conductive fabric thickness is 
generally about 10 p. to 500 fi, with a preferable thickness being about 100 y.. 
The fabric can be woven from carbon fibers. Conductive materials may be 
coated with suitable metals, the exact metal depending on the nature of the 
electrochemical couple in the cell and the environment in which the cell 
operates. 

For multicell versions, the conductive thread may also be used in 
combination with non-conductive fibers. In such conductive fabrics, a plurality of 
parallel carbon fibers interwoven with fibers of Kevlar, nylon, polyester, etc. can 
be used. The configuration may be one in which each carbon fiber constitutes 
an electrode. It is clear that the carbon fibers must be connected and a 
conductor lead provided for the current output. 

A modification of the invention based on the same concept comprises 
fuel cells in which each membrane bag contains catalyst particles preferably 
attached to a suitable support. The catalyst may be in the form of ceramic 
particles coated with an active material, such as Ni, Pt or Cd. A suitable acid 
can serve as a catalyst in the fuel cell with oxygen and hydrogen reacting to 
form water and produce electric current. Suitable electrode connections are 
provided for current uptake, in the case of fuel cells, no external pressure on the 
cell is required. A catalyst may be directly plated on the carbon fibers increasing 
the active surface area. 
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Due to the thin elements of the electrochemical cells, the weight to power 
output ratio is improved. Since the main elements of the cells are a conductive 
fabric, granular active material, suitable membranes and an electrolyte, the cells 
can withstand extreme accelerations and decelerations without detrimental 
5 effect on cell performance. 

A high energy, high speed chargeable battery cell can be produced when 
provided in a helical configuration. 

According to this invention, electrodes, connection elements and cell 
walls are made from high-strength, conductive or insulative fibers/fabrics, 
io catalyst, and active material in plate or friable form or the (ike. Carbon fibers 
may be used as the conductive part of electrodes while for the insulative parts, 
nylon, polyester, Kevlar or glass fibers can be used. The exact choice of 
insulative material depends on the electrolyte chosen. 

Different designs can be used depending on the electrochemical 
15 . principles. Parts should be designed to obtain stable electrical contact, resulting 
. in conductivity in friable forms of the active material- Similarly, there should be 
adequate contact between the active material and the current input-output 
elements. 

Suitable designs can include: 
20 1. Electrodes, insulation elements, spring and outer cell casing made 

from separate parts and assembled into a single unit 

2. Electrodes and insulation elements in one unit One piece of fabric 
woven in accordance with the need for the combination of conductivity and 
insulation or conductivity, insulation and active materials. 
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Different electrolytic principles of accumulator design may be realized 
using the first design. 

Determination of some of the parameters suggests the following design 
specifications: a fiber thickness of 10 p., a fabric thickness of 0.05, a specific 
5 area for the electrode of 31.5 cm 2 per cm 2 of electrode geometry area. This is 
without any special surface treatment to increase the microsurface. 

The active area per unit weight in this case is 1575 cm 2 /g about 1100 
times greater than a solid surface. 

Additional specifications include conductivity cross-section per span 
to; distance, 0.0157 cm 2 /cm, electrical resistance, 0.4 - 0.5 ohm*mm 2 , and a 
permissible stress of 50 kg/mm 2 given a fabric density of 168 g/m 2 i.e. a 
maximum destroying length of 30 km. In comparison, lead has a value of 0.122 
km, zinc 0.63 km and copper 2.263 km. Therefore, a coated graphite fiber 
electrode can withstand acceleration 15 times greater than a capper electrode 
1 5 . ■ and 300 times greater than a lead electrode for electrodes af equal lengths. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is herein described, by way of example only, with 
reference to the accompanying drawings, wherein: 



Figure 1 is a sectional view of the configuration of an accumulator of the 
Zn -Air or Zn- Ag type with anodes of the Zn - ZnO, Zn — AgO or Ag - ZnO slurry 
type 

Figure 2 is a sectional view of the design of a Zn-Air accumulator cell or 
one with Zn - Ag pairs with anodes of the Zn — ZnO,~Zn^- AgO or Ag - ZnO 
slurry type 

Figure 3 is a sectional view of a spiral design for an electrode couple. 
Figure 4 illustrates a parallel or serial connection between cells. 
Figure 5 illustrates a muiticell, one-piece design of a special fabric. 
Figure 6 illustrates multi-electrodes and multicells made from one piece 
of special fabric. 



8 



WO 05/18890 PCT/ILOO/00528 

DETAILE D DESCRIPTION OF THE PRESENT INVENTION 

Reference is now made to Fig. 1. Figure 1 is a sectional view of an 
example of a unit cell of fabric with central coaxially displaced conductive fabric 
elements. 

Electrode conductive element 1 (cathode or anode) is a woven carbon 
fiber fabric. In this case, the fibers do not need special treatment to increase 
their microsurface 

Electrode housing 6 has a flat piece of conductive fabric 1 inserted into 
electrical insulation bag 5 filled with a zinc, lead or silver oxide slurry 2 on both 
sides of conductive element 1. 

The electrode bag 6 and both layers of slurry 2 are pressed together by a 
spring and intake are in separate insulation chamber 5 made from electrolyte 
permeable insulating fabrics which represents an accumulator element 

Reference is now made to Fig. 2. Figure 2 is a sectional view of a design 
of a unit cell of fabric. Electrode conductor 1 (cathode or anode) is woven from 
carbon fibers. Again, the fibers do not require special treatment to increase their 
surface area. 

Electrode conductor 1 is made from a zinc, lead or silver oxide slurry 2. 

Electrode bag 1 can be provided with lattice or diagonal seams 7 to 
prevent agglomeration of the slurry powder into a single piece. This helps to 
ensure an adequate powder distribution on the electrode surface. The electrode 
bag and both intakes are in separate insulation chambers 3 made of electrolyte 
permeable insulating fabrics. 
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The insulation chambers may be changed and divided into pieces of 
fabrics, which may be sewn to form an electrode bag from the sides of a pair of 
electrodes. The sewing threads may be made of insulating material. 

A couple of these insulated electrodes (cathode and anode) have one 
difference: the consistency of slurry 2, In an accumulator design, the electrode 
pair or set of electrode pairs may be held under pressure by spring elements S 
of a different form. This saves the pressure needed for electrical contact 
between slurry and conductive fabric and between separate slurry nucleus 
(about 0.5 kg/cm 2 ). However, this pressure supply needs structural integrity. 

The electrode couple is located in a common shell 4 and constitutes a 
single cell. Shell 4 may be produced from flexible or rigid plastic materials like 
polyethylene, polypropylene, polyurethane or PVC. This material may be 
reinforced with glass, polyester, Kevlar, etc. fibers. The connection of all 
elements into a single unit may be effected by heat welding at 5. The free 
electrode ends 6 may be used for the electrical connection of the cell, 

The shape of the electrode and Its position in a battery cell may vary, 
Among the various alternatives which can be used in a plate electrode with trim 
placing or a circular electrode in a coaxial structure. Electrolyte may be stored 
permanently in shell 4 or supplied periodically by special welding tubes. 

Figure 3 is a sectional view of a spiral design for electrodes. A pair of 
flexible electrodes 1 and 2 of the form shown in Figs. 1 or 2 are rolled intcua 
spiral and inserted into an elastic sleeve 3 t the latter serving as a spring element 
to ensure adequate contact pressure (0.2 kg/cm 2 ). The rolled spiral with spnng 
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elements is inserted into outer housing 4. In some embodiments, the swelling 
separator and outer housing may also serve as the spring elements. 

Figure 4 illustrates a connection 3 between ceils 1 and 2 with the cells 
connected serially or in parallel. Some electrode bags which are meant to be 
connected can be made from a single piece of conductive fabric. In such a 
case, all conventional connecting parts are excluded, decreasing accumulator 
weight and complexity and increasing reliability. 

Figure 5 illustrates a one piece multi-electrode design which consists of a 
special fiber combination with a trim conductivity and insulation fiber or group of 
fibers, for use as electrode insulation or connecting elements. This trim may be 
different for weft and warp, for different accumulator designs, or because of 
weave problems. 

The one-piece multi-electrode design includes a conductive part of 
electrode 1 made from conductive fibers and an insulative part 2 made of 
insulative fibers. Conductive parts of fabrics may also be used in conjunction 
with cross conductive thread stripes, which can connect electrode parts. 

For a better connection between electrode parts and the connection strip, 
the connection may be preliminarily plated and welded- 

The trim of conductive parts does not determine what kind of electrode 
(cathode or anode) may be connected and what type of connection, parallel or 
series, should be used. 

These parameters may be chosen as in common battery designs, where 
a one piece multi-electrode fabric is a common element that permits different 
designs and electrical configurations of accumulators, fuel cells, or electrolyzers. 
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The fabric can be coated on one side with PVC T polyethylene, 
polypropylene or polyurethane, for welding with other layers of the design, and 
outer shell formation. In such a case, the conductive fibers must be first treated 
to permit adhesion to the coating material. 

Figure 6 illustrates a design that can be realized with a multi-electrode 
one piece fabric. This design is an example of a slurry electrode accumulator 
with serial connection of separate cells. The design consists of two one-piece 
multi-electrode units 1, separated by an electrolyte permeable fabric 2 that can 
be sewn or welded separately from the electrode design piece. 

The welding seams position is in a form that provides insulation of 
separate cells formation with intake and outlet channels if a flow electrolyte 
system is used and permeability of outer space. 

EXAMPLES 



Example #1 




Battery layout 


Flat 


Battery active material 


Silver - Zinc 


Number of cells in battery 


2 


Battery voltage 


3 volt 


Battery capacity 


5 Ah 


Battery housing thickness 


5.4 mm 


Battery housing area 


18.5 cm 2 


Electrode particle diameter 


0.005-0.01mm 
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Silver electrode thickness 


0.8 mr 


Zinc electrode thickness 


0.92 rr 


Silver weight 


19.45g 


Zinc weight 


11.78g 


Weight of total active material 


31.23g 


Weight of conductive material 


1.90g 


Weight of insulation material 


1.64g 


Weight of electrolyte, KOH 


21.4g 


Weight of accessories 


37.1g 


Total weight of battery 


88.77g 



Example 
Battery layout 



Active material 



Silver - 2/nc 



Number of cells per battery 

Battery voltage 

Battery capacity 

Battery housing thickness 

Battery housing area 
Electrode particle diameter 
Silver electrode thickness 
Zinc eJectrode thickness 



0.92 mm 



0.8 mm 



0.005-0.01 mm 



200 cm 2 



200mm 



100 Ah 



24 volt 



16 



Silver weight 



3169g 



Zinc oxide weight 



2023g 
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Weight of total active material 51 92g 

Weight of conductive material 93. 5g 

Weight of insulation material 21 5g 

Weight of electrolyte, KOH 2545 g 

5 Weight of accessories 765g 

Total weight of battery S8 1 0 g 

Example #3 

Battery layout Flat 

iq Battery active material Lead 

Number of cells in battery 6 

Battery voltage 12 volt 

Battery capacity 60 Ah 

Battery housing thickness 150 mm 

\ 5 - Battery housing area 1 20cm 2 

Electrode particle diameter0.005-0.01mm 

Anode thickness 0.8 mm 

Cathode thickness 0.92 mm 

Lead weight 6 T 300g 

20 Lead oxide weight 7,1 OOg 

Weight of total active material 1 3,400g 

Weight of conductive material 421 g 

Weight of insulation material 85g 

Weight of electrolyte, acid 111 Og 
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Weight of accessories 
Total weight of battery 



521g 
15.452g 



Example #4 
Battery layout 

Battery active material design 

Number of cells m battery 

Battery voltage 

Battery capacity 

Battery spiral diameter 

Battery spiral height 

Electrode particle diameter 0.01 
Silver electrode thickness 
Zinc electrode thickness 
Silver weight 
Zinc weight 

Weight of total active material 
Weight of conductive material 
Weight of insulation material 
Weight of electrolyte, KOH 
Weight of accessories 
Total weight of battery 



Spiral 

Silver - Zinc 
1 

1.5-1.8 volt 
15 Ah 
30mm 
27mm 
mm 

0.8 mm 

0.92 mm 

45.32g 

11.78g 

57.1 g 

1-90g 

1.64g 
28.9g 
19-5g 
109.04g 
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What is Claimed is: 

1. A rechargeable electrochemical battery cell comprising a closed 
housing in which there are positioned two or more units which differ only in the 
active material, each such unit comprising a flat flexible bag of an ion conductive 
insulating material (membrane) containing a flat, conductive flexible frame of 
electrode and from both rts sides a powder form active material, an electrolyte, 
where each electrode is connected with a conductor leading to the outside for 
current uptake, means being provided for maintaining pressure from granule to 
granule and from granule to electrode flexible frame' fDr needed electrical 
contact. 

2. A ceil according to claim 1 f which for decreasing dendrite hazards has 
a conductor executed in the first form of a flexible electrically conducting 
envelope which contains a flexible conductive support of active material in 
powder or granular form, 

the second electrode being also in the form of a flexible electrically 
conductive envelope containing an electrically conductive support on which 
there is a layer of an electrochemically complementary active material, flexible 
ion-conductive membrane sheet positioned between the two envelopes, and 
means for exerting pressure on the assembly of electrode separator sheet or 
membrane/counterelectrode so as to maintain these in close contact with each 
other, said assembly being immersed in a suitable electrolyte, electrode 
connections being provided from each of the envelopes. 
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3. A cell according to claim 1 or 2, where the electrode fabric is woven 
and pleated active materials is a flexible electrically conducting fabric mainly of 
carbon fibers and other active material fibers. 

4. A cell according to any of claims 1 to 3, where the active material pair 
is one of the following: Ni/Cd, Ag/Zn, Pb/PbO. 

5. A cell according to any of claims 1 to 4, where the support is a flexibie 
fabric comprising a sequence of adjacent parallel conductive and insulating 
stripes. 

6. A cell according to any of claims 1 to 5, where the thickness of each 
electrode is between about 1 and 10mm. 

7. A cell according to any of claims 1 to 6, where the particles of the 
active material are of a grain size of between about 1 and 10 microns, in a 0.5 to 
3mm thick layer with or without a suitable matrix. 

8. A cell according to any of claims 1 to 7, where the thickness of the 
fabric is between about 10 and 100 microns, 

9. An electrochemical cell according to any of claims 1 to 8, where the 
cell is wound in a helical configuration with an external or internal spring 
applying a pressure on the assembly. 

10. An electrochemical cell according to any of claims 1 to 9, having high 
mechanical strength comprising a high-strength, porous, micron pore size fabric 
separator. 

11. A modified cell according to claim 1, being a fuel cell, where 
catalytically active material is supported by a ceramic substrate, the reaction 
being an interaction of oxygen and hydrogen producing water and energy. 
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12 A fuel cell according to claim 11, where a catalyst is plated on a 
conductive fabric with high surface area. 

13. A ceil according to any of claims 1 to 12, where the electrode 
comprises parallel fibers of carbon and fibers of active material, such as carbon 
and silver. 

14. A cell according to any of claims 1 to 13, where the active material in 
discharged position is preliminarily pressed under medium pressure to achieve a 
porosity of 50-60% for the cathode and 30%-50% for the anode in the bulk 
condition, and where said active material is .pressed under flexible low pressure 
when said cell is fully assembled. 

15. A cell according to claim 14 where the preriminary pressure used is 
about 100 to 200 kg/cm 2 and where the low pressure used is about 0.2 to 5 
kg/cm 2 . 

16. A cell according to any of damns 1 to 15, where the electrode's 
flexible conductive support (substrate) or separator positioned in the bulk active 
material is made from a flexible thin grid material, where said grid material is of 
the expanded metal type. 

17. A ceil according to claim 16, where the material of the grid is suitable 
for anodes made of cadmium, zinc, tin or indium and/or cathodes of nickel or 
silver. 

18 A cell according to any of claims 1 to 17, where the electrode's flexible 
conductive support positioned in the active material is made of woven graphite 
fibers, said fibers coated with metal to suppress gas evolution- 
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19. A cell according to claim 18 wherein the thickness of the metal 
coating applied to suppress gas evolution is 5 to 15 microns. 

20. A cell according to claim 18, wherein the cell is a silver-zinc 
rechargeable cell and where the metal coating used is nickel or silver for the 
cathode and tin, indium, cadmium, lead, or zinc for the anode. 

21. A cell according to claim 18, where the coating consists of two layers, 
a solid protective layer of 95-99% solidity and a second layer of 30-60% 
porosity. 

22 A cell according to any of claims 1 to 21 wherein the means for 
exerting pressure is the outer container of the cell, said container having an 
elasticity needed to maintain a pressure adequate to ensure electrical contact 
within the assembled cell. 

23. A cell according to any of claims 1 to 22, wherein the cell is a spiral 
type ceil and wherein the means for exerting pressure is executed by a central 
flexible rod or separator layer. 

24. A cell according to any of claims 1 to 23, wherein the separator 
consists of three layers, the first layer imparting mechanical strength to the 
separator and providing first stage protection from silver oxide penetration, this 
layer made from a nylon, polypropylene or polyethylene treated woven fabric, a 
second layer preventing whisker and silver penetration and made from cellulose 
materials which increase in volume in electrolyte and produce a constant 
pressure and electrical contact between the electrode and active materials, and 
a third layer made of an ion separation polyethylene — polypropylene film and 
executed in the form of a closed bag. 
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25. A ceil according to any of claims 1 to 24, wherein one of the 
electrodes has a semi-rigid consistency, said semi-rigid consistency having a 
porosity of 30-50 %, and said electrode executed by sintering, pressing or other 
method. 

26. A cell according to claim 25, wherein the eel) is a secondary 
silver-zinc cell and wherein the electrode formed as in claim 25 is the silver 
electrode. 
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particles and the conductor. The assembly also contains a suitable electrolyte; electrode connections are provided from each of the 
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